Abstract Current surgical treatment for oral cancers includes wide surgical excision of the primary lesion with appropriate neck dissection. Although tumor metastasis to the gland is uncommon, submandibular glands are frequently excised as a part of neck dissection because of their proximity to the primary lesion and afferent lymph nodes. Herein, we have retrospectively investigated the rate of involvement of submandibular glands in oral cavity tumors, and discussed the feasibility about resection of the submandibular glands. 94 patients undergoing 98 supraomohyoid neck dissections for oral cavity squamous cell carcinoma from 1st May 2010 till 31st May 2014 were retrospectively evaluated. Inclusion criteria were histopathologically confirmed squamous cell carcinoma of the oral cavity and surgery as the primary treatment modality, consisting of resection of the primary lesion with additional neck dissection, including at least one submandibular gland. Among the 98 specimens involvement of submandibular gland was seen only in 3 patients (3.06 %). Submandibular gland involvement was due to direct invasion of primary tumors and via the metastatic periglandular lymph nodes. Decision regarding excision of the gland should be done during the operation with the help of visual examination and frozen sections instead of preoperative planned resection. Preserving submandibular gland is both technically as well as oncologically feasible and can achieve potential benefit in preserving the submandibular salivary flow.
Introduction
In high risk countries such as Sri Lanka, India, Pakistan and Bangladesh, oral cancer is the most common cancer in men and may account for up to 30 % of all new cases of cancer compared to 2 % in the UK and 8 % in France [1] . Current surgical treatment includes wide surgical excision of the primary lesion with appropriate neck dissection. Neck metastases are most frequently observed in levels I-III, but rarely in level IV [2] . The submandibular glands are located in level-Ib where rich lymphatic tissues surround them. A selective lymphadenectomy clearing nodal levels I, II and III (so-called supraomohyoid neck dissection, or SOND) is traditionally recommended for N0 patients with primary squamous cell cancers of oral cavity. While some have also advocated the use of SOND in N1 necks without evidence of extra capsular spread [3] . Although tumor metastasis to the gland is uncommon, submandibular glands are frequently excised as a part of neck dissection because of their proximity to the primary lesion and afferent lymph nodes. Herein, we have retrospectively investigated the rate of involvement of submandibular glands in oral cavity tumors, and discussed the feasibility about resection of the submandibular glands.
Materials and Methods
94 patients undergoing 98 supraomohyoid neck dissections for oral cavity squamous cell carcinoma from 1st May 2010 till 31st May 2014 were retrospectively evaluated. Inclusion criteria were histopathologically confirmed squamous cell carcinoma of the oral cavity and surgery as the primary treatment modality, consisting of resection of the primary lesion with additional neck dissection, including at least one submandibular gland. Patients with tumor histology other than squamous cell carcinoma or with a history of previous head and neck radiotherapy were excluded. The postoperative histopathological reports were evaluated to see for the involvement of submandibular gland.
Results
The clinical charts of 94 patients were reviewed, 66 were male (70.21 %) and 28 female (29.78 %) with a mean age of 51 years (range: 35-76). The demographic and clinical characteristics are presented in Table 1 .
Surgery in 4 of the patients (4.25 %) involved bilateral neck dissection with bilateral submandibular gland excision, while in the remaining 90 patients (95.74 %) onesided neck dissection with unilateral submandibular gland excision was performed. Consequently, 94 patients and 98 submandibular glands were included in the study. Table 2 shows the distribution of primary tumor sites.
Tumor involvement of the submandibular gland was observed in 3 patients. Of these, 2 were due to direct invasion of the primary lesion (1 tongue tumors with T4N2b lesion, 1 FOM tumors with T4N2b lesion). One of the gland displayed invasion through the metastatic periglandular lymph node (buccal mucosa tumor with a T4N2b lesion). In 35 early staged patients (stage 1 & 2) none had any involvement of the submandibular gland whereas 3 of the patients in advanced stages (stage 3 & 4) , of the 59 patients, had submandibular gland involvement (5.08 %). Submandibular gland involvement was mostly due to the invasion of primary tumors due to their proximity.
Discussion
Major product of submandibular salivary gland is saliva. Submandibular gland secretes most of the unstimulated, resting saliva and are responsible for most of the protective functions of saliva. Mucus cells secrete mucus which aids in lubrication of food and serous cells produce salivary amylase which aids in breakdown of starches. The presence of bicarbonate in saliva makes it slightly alkaline, which is important in buffering acidic bacterial enzymes, and it plays an important role in tooth integrity by helping mineralization. Its antimicrobial activity comes from IgA, lactoferrin and other enzymes vital to the maintenance of healthy hard (teeth) and soft (mucosa) oral tissues. Severe reduction of salivary output not only results in a rapid deterioration in oral health but also has a detrimental impact on the quality of life for the sufferer. Patients suffering from dry mouth can experience difficulty with eating, swallowing, speech, the wearing of dentures, trauma to and ulceration of the oral mucosa, taste alteration, poor oral hygiene, a burning sensation of the mucosa, oral infections including Candida and rapidly progressing dental caries.
Often an adjuvant treatment like radiotherapy damages the salivary glands and aggravates xerostomia. Swallowing is also compromised by the xerostomia due to salivary gland dysfunction arising from the direct effects of radiotherapy on these tissues. One of the important complications of xerostomia is osteoradionecrosis due to plaques, gingivitis and periodontitis in the absence of salivary protection. Mucous glands are less sensitive. Many changes in salivary glands at 60 Gy are reversible, but beyond this, permanent damage occurs [4] . RT decreases salivary volume and pH, and changes its composition [5] . When the submandibular glands are excised, these processes occur more rapidly and patients may cease RT. The use of the three-dimensional planning technique (3-DTP) and conformational dose delivery techniques have been shown to reduce the radiation damage to the parotid and other salivary glands and thus to decrease post irradiation xerostomia [6, 7] . With the use of intensity-modulated radiation therapy (IMRT), the frequency of xerostomia decreases and preservation of the submandibular glands during surgery becomes more important. According to Rouviere, there are 5 lymph node groups in this region: preglandular, prevascular, retrovascular, retroglandular and intracapsular [2] . DiNardo added the ''deep submandibular node'' to this group [8] . Among these, the perivascular nodes (comprising prevascular and retrovascular nodes) are the most important because they are the primary afferent draining nodes of the oral cavity. Perivascular node involvement in FOM and tongue cancers is seen in about 5-7 % of cases [9] . Technically, the lymphatic compartment of level IB, between the superficial and deep layers of the cervical fascia, can be easily separated from the parenchyma of the submandibular gland once the submandibular fascia is incised. In suitable cases, it is technically feasible to remove all the lymph nodes in sublevel IB and preserve the submandibular gland [10] . Metastasis to the submandibular gland itself is extremely rare and if removal of the lymph nodes of sublevel IB is imperative, it seems feasible to preserve the submandibular gland, unless it is involved by direct tumor extension of the primary tumor or the adjacent metastatic lymph nodes [11] . Basaran et al. also suggested that it is appropriate to preserve the gland unless the primary tumor or metastatic regional lymphadenopathy is adherent to the gland [12] .
Some surgeons feel that preserving submandibular gland can cause persistent palpable mass in the site of previous lymphadenectomy and this preserved gland often scars and causes concern for both patient and otolaryngologist-head neck surgeon who follows the patient.
Among the 98 specimens involvement of submandibular gland was seen only in 3 patients (3.06 %). Over the years there has been a trend towards more conservative approaches to neck dissection like functional neck dissection. Decision regarding excision of the gland should be done during the operation with the help of visual examination and frozen sections instead of preoperative planned resection. We conclude that preserving submandibular gland is both technically as well as oncologically feasible and can achieve potential benefit in preserving the submandibular salivary flow. Oncologically preservation submandibular glands in cases where selective neck dissections are indicated is safe and sound.
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